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i^m KR 

I^goi LEE.Byeong-Eon • 
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i^da^ssi 0 a 0 ^ 
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I^¥AH#] 1- a2fAi.aAilAi(£S)_ie 



45-2 



1020020016154 



M^ ^^>: 2002/8/20 



^ 7>^£q ^>^^ ^13.1- ^tt ^1^ ^'^>* ^>^^*> 

s.^ r^olB|» ^g^^M. ^71 CAD tfloiB|s.^B;i 4171^ €^ ^:^<^ 7m 

STEP-NC(SmP-compliant CNC)^ ^>^^ SFP( shop-floor programming) ^1^ 

7fl^*>^ t^l ^^^^ ^ ^'?-» ^^*>^1 

^^>71M- 7V^^ ^^el7> f'Bfl^l «fl€*V7l ^«H, 

S. 38 



45-3 




%^ «a;^V: 2002/8/20 



^y^^^ sTEP-Nc Ai^^ofl ^o^Ai ^ nn-^ a^^^ ^s-^^^v^ 

«^^{MmOD FOR AUTOMATICALLY GENERATING DELTA VOLUME DECOMPOSITION AND PROCESS 
PLANNING FOR USE IN TURNING STEP-NC} 

£ 1^ -^d^ 7V^ ^^^^ ^^1* M-^^^ 

H 2^ -g- ^tb ##4 ^Bl- -irf-i: ^^«>^ S.^. 

£ 3^ ^^ofl JL^ ^ 1:*^ '^]^^ 

£. 8^ P V-g ^ ^l-^l^ 71^^31- ^^1* -M^^V^ 

H 9^ tilS-i^S.^ ^1^* ^^^^ «<J-^^ ^"=^1 ^"^^ ^^^-^ ^^*>fe- 

£ 12fe ^-i^ 71-^ ^^^fe ^^«Vfe H^. 

S. 13^ SED^q- EED«^1 4^ ^^^if db^flsl ?>>?^ ^^*>^ 

45-4 





1020020016154 



%^ ^;^>: 2002/8/20 



H 14fe T^l^-i?- ^371^ ^^^^ ^^«>fe S.^. 

:£ 17^ al-^ lr#^ -t^^}^ 

£ 18^ Jl-B- 'fi^ l:*-ir ^^*>^ ^^^"^ ^^«>fe 

H 22^ ^Bl- Irf- ^-a- ZLBflHl: ^^^^V^ S^"^, 

S. 23^ €^ « ^^<='fl ^^^>^ ^^-* 

£. 24^ 'fitl- :3.2flH<HlA-1 ^^1* -i^^V^ S.^. 

H 25^ €^ 1-1- ::i2flS5!i- 71-^ ^sjj^oi^o^ ^^^^^ S.^. 

H 26^ €Bf 1:^ ^-S-^^ ^^^^ M-Bi-^^ 



£ 27^ 7>^7]sl ^A^* i^-^^fl^ S.^, 

IE. 28^ '?d^ 7>^ ^-^^fe S.^. 

H 29fe £ 28 ^ -^d^J: 7>^ ^•a*^ ^1^ = » M-^^^ 



45-5 




%^ ^xV: 2002/8/20 
020020016154 = • 

H 30^ H 29 ^ «l^d^ ^1^^ £ 27 ^ ^d«J: 7V^7HlAi 7>^^Vfe ^ 

5E. 31^ ^-i- ^^V^ S7l ^^^^ ^^^m 

:£ 32^ 2:3^^ ^^*Vfe S-^, 

H 34fe 2 ^> ^-^+<^ «fl^«>fe ^^^1^ zLBflH* 

H 35^ -^d^d 7>^7l« ol-g-§V<^ 7>^« ^. -iBl- ^^^}^ 
£ 36^ S 35 SI Ir* ^tfl :i3il.o{l ^r^^ ZL2flS.» M- 

i 39fe S 38 ^ Al^ ^Afl^^H, CAD n<>]^* ^]^^}^ ^^V» -^^^^ 



£ 40^ :£ 38 SI A2«- ^^1W<=^. 71:^1 ^-^^^ ^<J-^* 



S. 4H 



:£ 38 Si A3* ^Afl5l-^>'=^. 'i^ ^^^>^ ^^i* ^^^^ ^ 



45-6 




%n '^^y- 2002/8/20 
1020020016154 a r 

H 42^ 3E 38 ^ A4« ^^m*V<=>^ , ::LBfl^« ^^i* 

£ 43^ £ 38 ^ A5» ^^m}^, «l^d^ ^1^ ISO 14649 ^ 

<44> ^ «^v^^ 7>^^ ^">* 

71 ^«J:-S- STEP-NC o^oiA^ ^1- ^ ^V^^^ ^S^^ 

<45> ^ -ii«J:<^l^i^ sl^^l^ 7>^^ ^^V<=^. CAD s.^ c^lolBj* <g^^«=^. 

^71 CAD t^jolBlS-^Bl y^]7]^ ^^.^^ 7l«J:t!: 

oj^^ul. 1:*^ 7>^^ ^^i* ^1^^^ ^^^^ 

^olt:V. ^ CNC ^H7l^ STEP-NCCSTEP-compliant CNO^q ^^ -^^^ ^> 

SFP(shop-floor programming) ^1^^^^ ^] ^^^^J ^'^^"^ ^1^1^^^- 

7}^^^^^^ oi^oi^ti-. ^9}:^ (i) 4 

^as. <a^€ 7>^ ^^2l«V^ ^^^5^71 ; (ii) 7V^^^i^^ (iii) 



45-7 




#^ "S^V: 2002/8/20 
.020020016154 ^ 

<^^^ 1711^ ^> «^ ^1^*>^ ^>^^ 

^ol o>vq ^l"^*^ ^t-SM **>71M- 7> 

^^e|7> ^^tb ^^1^* ^M^- CNC >iH7loll ^m'=>\ 9X^. 

^-S- 7V^ Fanuc>««V^ Fanuc Mazak^V^^ Mazatrol T32-2^ ^ 

-f . CAD <?lEl^ol>:» ;=.m*>^l ^JL, 7>^^^^^* ^^^S. :^Sl«rH ^ 

-i^i^v^m ^'fl^v ^711- JL. AV^^>7> ^^^^ ^i^^'=>> *}^. 

^^oll it|.^ pl^A^ «^^^ ^^Bl^>7l ^S^I-^J CAM Al^.^<?l TekSoftAV^I 

ProCAM 2Dfe CAD ^<^^ ^Eis^lol^.^ ^]%^\^ ^^7} ^1^^ ^^"^ ^ 

-ar^V^m. 7V^^^^>S-^ 7l|^ol ^c:>lA-1 ^^-Br ^}-%rA7} ^]^n^iF 

<47> tc^Bi-Ai. ^7]^ ^m* n^m ^^h. 

45-8 




<49> 



<50> 



#^ <gX|-: 2002/8/20 
'1020020016154 s > 

^l^^fe ell =L ^^^] ^4. 

ol^V, i^-i: ^ '^'^^4. 

>^d^ ^^^-^^ -ar^-^-S. 3E^^^. ^ 

1:1-^ 2:^>^ ^'^d^s. ^ 9X^- ^^.*>^1 ^ 

^^o> ^ AJ«^V 7V^^ (i) ^^S. 7>^tb tb ^l^tlrt:!-; (ii) 

#^ofl u^-el- 7>^ ^^^^ ^ 

7>^^ ^ Si^ 7>^^ ^ ^fe ^^<=>1 ^^Dt!:^: Ciii) ^^tv 

7>^tflo> 7}^ n^o] ^m^. 7>^<:flA^^ 7}^ (i) ^ 

^ (ii) <?1A.1ES1 7}^ # 7>^ ^^1^^ (iii) "S-^ ^^1^ 

7V^ ■^1^17> ^sl-^l^ ^-fr 

# ^1^^ AJ^^V ^^S. 7}^^ ^ ^<^m. ^ 

^ 1 7fl^ ^^^1 7>^^ ^ Si^^ 71^ €^ #l-(simple 

delta volume)<^lel- 7]^ ^Bj- l:#(simple delta volume)^ 17^^ 

45-9 




1020020016154 ^^>^ 2002/8/20 

7}^^ ^Bj- -i-f-oljL, ^E^- -ir^Ccompound delta volume)-^: 
7>^^ 27fl ^^^^7> ^^tb ^i^l- Irl-^^m. £ 2a^ 1 7fl 

:g:^s 7>^ 7>^tb 7m €^ 1:1-. ^ 2b^ ^^17^3] 
S. §m 2 711^ 7m €^ ^# Ai^ AzS ol^ol^ €^1- ^1-^ '=41» ^^1-1^4. 

^ ^^'=fl^ife ^^1 -i-l-^ ^(^) ^El-lrf-Cprimary delta volume), ^1^^ 

l-f-(uncut delta volume)^!- ^-fr €^1- l:*(inherent delta volume)-^S. M-feT=1-. 



1:* 



_^ 0, Lh - R 0 ^^i^m, H 4b^ ^<^1 «J: ^tb -^^-9.3. 

:gL ^^ofl rfl^ f^A^ o>c>lxi|<H» ^ ^ Bl^Cturret)*^! ^^^1 

^ :g.^^ tij-^j:^ 2., DJHfe -Jd^ 2|-3E;^HlAi (1.0.0), (-1,0,0), (0.0.1). (0,0,-1)^ 4 
4^^5l, Lh, Wh. JL^^M 7V^ 7>^^ '=i^^ ^^^^ 

(directional) ^^<=>1 SH^:^ ^m^M. %^'=^l^i lJ(ray)°l ^^-i: ^1^ ^. 

laV^'H ^S^l-^V^, A ^^«=fl 31*11 7>^-i: «=i^<^ 

«l)^tb4. «=«^7H S-ic^S^ ^1<?i (monotone chain) 7Bi^^ S.<g^V<^ 7]^^ 9X 
^. ^l^(chain)^ ^{ul, .., 



45-10 




#^ 'U^}- 2002/8/20 
1020020016154 ^ r 

4 ^l^UCui. ui+l): i = 1 p-1}^ € 3^^^^ ^ifl^om. C = 

(ui. .... "^)4 L'=fl ^^^^ ^^^^ ^^''^ ^ ^vvq-^. ^ 

^ L«:^ S.h=.S.^imonotonem^. o]^ ^^1 S-i.S.^Cstrictly monotone)3il- 2-i.:& 

<53> ^ Ol^tt 71-^ 7}^ ^l^V. S.^^ ^-J^ 7fl^ 

v v^ ^ ^l^olrV. :£ 6^ ^71 7>^^ ^^^>^ ^^<='m. :£ 2a 51 7]^ €^1- 

Ai^ ^^'^l S. 6a^ Ci^ Li<^ H.ic.J£^«^t4. £ 2b^ l:*(Ai + 

A2)si 6]^ ^'?i'=^l ifl«fi'H:£ #^1^. Al^ 

^n^^. ^«fl€ €^ l-^'^'fl «fl^*>^ ^^(^ C3)-a- ^4 L3«^l tfl^fl 

o] ^ 0^4. 2.€- >Hlii^S(segment)7> ^^^Ih^jl 7}^^^. A ^^^^^ 

6^ ^^o^ ^^4: ^tb ^^<^1 ^^^^'^l a-icS^ *m ^ 

3)^^ ^1<?1^ 7]^^^S. ^^tb^. ^1^^ 71^^^ n9l<^ 

^ 7]^^^- ^^^^ ^^1* H 8S.^B| Si^^ ^1^^ 7l^^4 



45-11 



^^ <^y(^: 2002/8/20 

1020020016154 

^*ol o1^fe atH7> 7W.fl ^H-^ s 

«i °J ^ sa^. s "J^^ ^^"^ 

KCi, 1IC2. IC3<fl ^>**^^i ^"^"^^ ^ * 

Vs. ^-a Vu « -fll. ^ 

s,^(r. ''jO * "^cp-^-"-) o)^ its* ^ Si-^- 

7V*« *^<fl 4ri«m='> SI* ^^"'l-- "J 

^^^^ ^'^^ 

^tV «^ "^^^ ^-^^Cleft hand). -^-^^Cri^t hand). 

Machinin. Range : F«R)o,eV £ -V* ^^"^1 

^^(FMR)* €-4 7>*ia -fr*^ ^afls ^^n-. 



45-12 



ft 



■a;^>: 2002/8/20 
1020020016154 

7>* «VolS«fl »J^E^ sl»l£^(side cutti^ edge 

angle)3^^ ^«<a^(end cutting edge 3ngle)^S S.^^^. 

a svfe °. «^ [90° - IS"" ' "-'"'^^^ 

ct. S^^^fe £ 134 ^'■l 7>^°J^d«lH side cutting edge^ 

7>7V*|^lt -S-^-i- SEDCside cutting edge direction), end cutting edgeS '^^ » 
cli^h ^ol^lfe EEDCend cutting edge direction)olel- =3s1«:<^- 

4« ^IM-xl Sfett. ^ tt'^'fl^fe <>1=1« ^^^(characteristic yertex)=l- 
^t^. 5, EED * -fl^* ^1^^' 

a^^. ^(characteristic vertex)»m ^=8=8^^^ 

7>? ♦7>^tv ^ 5a^. -^^^ 'S-i^ -^^^^ ^^^^^^ 

*<HSil* -4. ^=9« -^^^ end cutting edge^l-^ -fl*"^ ^V^« ^ 

gTll a-^. yyg^ ^l^Jofl^ -t^^Cconvex vertex)<fl"J M-E^'d:'^. 

. NO ^^aj Alit ii!. S-i+fe ^- 7121 ^zfasCincident AJ^^S 
^.■^^(reflex vertex)* ^"il'^l -^1^ eH-v- -r 'n-i 

3) A>cls) ofl^ zt£7> ;ra.tV « ^ola, (convex vertex)-^ 4£7> iLc^ 

^ £ i5t ^ «^ W ^'^«Vte ai* 'i^'-l = 

45-13 



^1020020016154 #^ 2002/8/20 

¥t!: ^i^t!:^ ^1-^ ^ifl 7]^ ^B}- -ir^Cmaximal simple delta volume)<5l2l- 
^^*>31, ^ ^flBl- l-l-(primary delta volume)^ €^ Ir^sl ^^o] s.in.£^ ^l^l^ 
^. -a^^ ^T^S. 7>^ 7>W ^tfl 71-& ^E^- l-^ols^-jL 
<59> ^ ^Bi- -i-f-^ ^tfl (maximal monotone chain) ^ll tfl 

^^tt FMR ol-g-^^ 7l-^<^1 ^^H. 2.ii£-^ ^1 

^o(l ^^*>fe igB)- 7m ^^^]^, 7]^ ^^E}- ^^^^ T^]^^ 1: 

f-^ ^1^^ ^^o] ^ ^fi^ -irf-^^m. ^ i 15d^ ^<^1, -6:^ 

<il S.i^J£^ ■i-f-'^lAi ^tfl 7]^ ^SB)- Irfl-^ lilia 14^ ^1 ^ 

El- -i-f-olB^-ji ^fi1-^t:f. ri]^^ €^ -i-^Cuncut delta volume)^ ^E^- -Irf-S^ ^ 
^o] 5*11^"^ «fl, ^Ei- ■i-^<^]A-l ^cfl 71-& ^E^- Ir-f-^ tiiiH ^x>\7] itEf 

Po«^>^i EED ^^J2.S. ^ ^-"d*^! ^q-^ :g.g: PtB^- *>^, Pt7> ^n^H (p^, 

Pu-l) ^. ^^«>fe- (Po. Pi). (Pi. P2), .... (Pu. Pt). 

(Pt. Po)* ^^^S *>fe ^^o] t^l- lr#ol ^cV. i 16^ s.^i:^6)lAio^ 

<6i> S. 17-& Jl^ l-#(inherent delta volume)^ ^^*}^ S^'^lcf . 7>^ 
^ ^tl (cut-in) li^JL(groove)fe ^^<^1 4^1- ^Itt^ "^t^* >«>V-§-*V*^ 7}^ 



<62> 



%^ 2002/8/20 

1020020016154 

^o> ^ti. n^^^ n^^ 7>** ^>*^^ 

« 'S'*^ ^=S-* «^ ^>*^ ^* 

4iisiS7> ^ioia, ^>°1^ ^^^l- "^"^ '■^ 

m C = ffi Vi^}, n Vi. Vi^^ Vi..i < i < i + n ^ fi^ 

iL-^-^ola, IVi - VirtI < D "WS. 18b). 
Oil 3)->g^ ®St!:i^. 

4 ^^5^ ^^oltV. ol ^^(filling operation)^!^^- tt^. 

3. ^^^l^i « ^fl^^ ^^^^ ^^'^'^ ^"^^^^ '^^"^^ ^ 

(non-^onotone ^ZI^^)7V ^>^^ ^^^^ 



<64> 



<65> 



45-15 



. %^ <a^V- 2002/8/20 

1020020016154 



<66> 



<67> 



<68> 



<70> 



OH. T.^--!- ^^-1 ^-Jol^ (i) ^ €^ ^> 

« ^^^1 A>^€ ^^cJ-^^ -^V-S-^^^- ^1^"-^ ^^'^ 

^^^dofl ^^-J ^^^^ ^""J^l^ zi^^ (grooving) 

(ii) ^ Ir* ^>-§-^ ^"^-^ ^'^* ^>-^"^^'^- 

£ 19^ -^71^ ^^^^ 3<^A^ ^3^^^ ialS.i.S-^ 

^ ^el ^^^fl^ S^<^m. 40.^^^^ sofl^i ^-1^ ^i-s 

^ ^l^l^ H /fl^^E^ ^7> 27fl ol^voj -^^VrV. H 19a«^Ai ^^-g: €^ ^^^^^l 

^ ^.J. MCi MC5^ ^Bl^rV. ^<H^ ^^-1 <a^*-1^^. MCi. MCs^ <^ 

el 711^ /fl^^ss. <^1^<H:^ ^^^31 >^5zi-^V;^V. ^]^^^^ M]^"^^ MC2. MC3, 

MC 



45-16 



iPi0200200l6154 ^^ 2002/8/20 

4^ ^« ^ -^-€-^31 1:^^ (rightmost convex vertex)<^l>| MCi^ SLh^S.^ 
(monotonicity)sl 7l^^«Hl aj^o] MCi^il- ^M-fe- ^-i: ^-i- MCi^ # 

^±s. o-B^i, MCi«^l>»--l s.^^ 

^1*?1<=^1 tfl«flAife itEV 5,6^ ^"^tb^-. '^'^^^ S. 

2|tfl ^lo]^ ^*>^ Bll ^^l^qt!:^^ £ 20^ 

20a^ ^51, ^7M^ 7]'t% ^Bf 1:1- i^:^]^ 3^ ^^7} 3E 20b^ 
^. ^^^<^1 tfl^H tilSi^S^ >^-fl::L^S#^ MC2# St*^-^-! 7]^% tfls. ^5l*H 
:£ 20c^ 7SAl^ ^c^^t^^ ^t|] ^i5>fe 4^ 

oi]Ai £ 20c^ £ 2b^ ^^"S^V^fe 

<7i> ifEl- 1-f- ^tfl ^igc] 7>^^ tfl>S-o.^ xfl;§ 7>^# 

^tb 1-1- ^<^^>cl-. iiims-m, ^■B\- Irf- IrSfl ^^^<>\]^^ A>-g. 

5)^ ^^8: ^A-IS^ ^:a-olui, ^c-l^l ^Bt- ^o-|5q. ui«l» 

<72> :£ 21^ -^71 ^Bl-lrf-^^ trj-sl- Tg^^- ^«fl^>fe <^1om. 7>^ 

^'^ B). -^"aofl tfl^H ul-a- tBf ^^tb ^^(:£ 25b), ^1)^ ^"^^ ^ 

^ ^SAi^tj.. 73^:^ S-iiJg.^ l^al. wjai^s^ /-fla-^E^ 

45-17 



<^7\: 2002/8/20 

1020020016154 

S^Bl 7]^ ^^^^3., ^«a(stitch operation)-ir S-^S.^ 

(S. 25c, d). 

<7^ ^7H-i «*« ^-a^J «^ ■^^^^'fl- ^ 

«;fl7V *=>1I«'=V. H 22^^ ^ #*(secondary delta volume)^ ^1*tt ^=1 

*M , a* ^ «^ »»* ^>** ^ Hfe ^ «^ ^ «^ 

yy^noy S^. E 23afe 7V^ €^ ^« ^' 

e %^ M-^-a^. ^ «^ ^♦^ ^l' ^ «^ """^ 

«BV ^1-* aell = (dependency grapWfe **i>^ '^^'^^ 
^=«£ol^. £ 23^ tfl*m S a* ^4 ^« ^ = 24Sf 

go, 7>? S.*^* S« ^ 5at^- «^ 

^ yy^^ -a=a« si^i'i. 7V^^ '^^'^ a^^^a 

^ a.a «;«(auxiliary dependency)2t Q^V. "l^l* ^ 

-^svfe •s-'a* °>*ii°'i 7i#^ti-. 



45-18 



<^y^}: 2002/8/20 

1020020016154 



<75> 



^IS -*^a-V»t 7)*^ fl-v°^ ^ «^ ^'«*-*' ^ 

*8fi-.-B. ^ -SBV 7v^iioi6> «>t 31-fi- «^^-c. 

^ «^ iL2 ^* safe a* , • 

25a). ^ ■a^ ^ «i«=i-Boll s»i 

*»^ ^+ •^^^'^1 ^«Vfe ^1 

. -^^^ 'S'a^ '^-s-^ «^ ^* **" '^'^""'^ 

^-a-c* •a^tv'^. a* »» ^^-^^^ 

7m -a^ ^'^^v ^"^^^ "^"^ ^* '^^^ 

re. :g.^ n!)ia(Process Sequence Graph : PSG)fe ^=I|SS 

^^a. 7>* *;aoW «^ 

45-19 



ft 



^^ 0^7^: 2002/8/20 

1020020016154 

» ^n^^ And(=Non-sequential). Or(=Selective) . Parallel 

9X^. rL^-^^^ €^ 1:* ^ 

^ 3BflH* §«>^ ^ ^* ^^-^ ^"^-^ 

^ (i) And. Or. Parallel ^^1^ . (ii) ^"^^ ^^"^ ^ 

<79> <&<^m:^>. ^^fl. And ^^1^ ^-^ ^^^^1 

A>oH 4^^rV. %n ^^^^ ^^^^ ^^-''1 

7>^ -d^ ^^17V ^^fl^7l x^^oil. ^;-V^ ^4- And 

.^^ ^^^^ ^^1* ^^^^ ^a^^^ife 

(ii) -a^ ^#^>^ 7>^ ^Ai* x^-^ ^^^fe a^^^. ^ ^^^^^ 

^Hl- ^# ^tfl ^^^^ ^-atV €^ ^^'^1 tfltfl ^<Stb 44* 

AS^^V:ii. €-4 ^^fe « ^1'^^ ^1^^^^ '^■^^^'^ 

Tfl ^n^^ 7}^ rflov^ ^.1]*>;.l ^-rl-. ^^1. ^^^^ ^^i* ^^^1 ^ 

^a^Vfe i^^rl-. ^4. Parallel ^^Ife 2 7fl^ B^^<:>1 ^d^> 4^ 

2 7fl^ B^^ofl ^o^tt ^^7> ^ ^1-^ ^^H 7>^^fe ^^-d ^ 



45-20 



^7>>: 2002/8/20 
1020020016154 



<80> 



£ 26b.c.dfe ^-8- ^^^^y = 26aSV n. And, Or, 

Parallel -3*8 ^^'S^V'^ n^J-olcf. 7l#sl ^fiSl^ £ 

7V^s|=1<>> *^ ^^S^ '-^^^ 

^ ^^^svfe (ii) w 2 71)^ *^7> ^* si^-a 

& -asi 4^ 7v&7H'^^ 7V^°"i ''i^^- **" 

7l;fl ^44 -t^. ^=11^^ ^^-3 

7Ma SI* «. ^a. ^. ^"^"^ "^^^ '^^ 

sn 2 7fl 7>* ^H2i -s-aoii «=8si°i»> ^^-^ ^ 

n^t^. "1 -fli. t'* 2 *'i'^> 



45-21 



2002/8/20 

1020020016154 



<83> 



2 711^ ^^7V 7mv^ ^Ai.^* ^;a*>^ 
^ >n^^> 4^ ^^^''^ 

^^1 7>^ -1^ ^1^. ^^"^ ^^^"^'^ 

H 27a54- ^2:^ >5d^ 7>^7l^ S. 27b^ ^'^•l 8 7^^ MUCmachining 
unit)* 7}:^jr^. 7>^ ^-i ^-^^ ^ MU^ ^^^^ 

* ^^^^ ^ ^ ^^^^^ ^''^ ^ 

<84> T : ^l^l- 

<85> AMU(t) : t<^l^-1 ^V-§- 7>¥t!: MU^ 

<86> RMU(t) : t«=>l|Ai MU^ 

<87> NOP(t) : ^ 

<88> tj : ^^^j^ 

<89> OSR : ^'^'^i^ fl-^ 

<90> MSR : MU fl"^ 

<9i> 1. T = 0 ^S. 



45-22 



ft 



<98> 



<99> 



%■^ <U7\: 2002/8/20 

i020020016154 

<92> 2. ^J^S. ^^^tl-. 

<93> 3. 7>^%> MU^ ^n^Jl AMU(T)<^1 ^7m^. 

<94> 4. € ^ 9X^ ^'a*^ ^"-^^V^^ N0P(T)«^1 

<95> ^7^1 5. OSR-fl m ^^^^ ^'^^ 

6. MSR'^fl MU^ ^d^^>:Jl RMU(T)<^ ^7>^4. -^d^^ MU» Mole^- ^tq-. 

<97> 7. AMU(T) = AMU(T) M. NOP(T) = NOP(T) OP. 

8. AMU(T)7V «H^^1 3-7* 

9. -x>^a AMU(T)7V o^o.^. T« ^m^^. T = T + min { tj : j e RMU 

10. 2.^ ^^-1 ^^^^^^ ^^*>^. ^^^1 

7>^ ^l^Vol ^ 28. ^Ai7> H 29^ £ 27^ -d«J: 7>^7l<^lA^ 7} 

^^^n, 7l#tt ^^^^ ^l-^*>^ ^ 303^- ^^1 7>^ ^A-l« 

<io2> ^7H^^ 71^^ ^^•=>ll ^-B-7>^*>^- "^^d^-^^^ ^d«J: 71-^ 

oflAi^ ^A^vr^-. 2^v ^^^1 ^1^-^ ^^'^i 

a7lslo1 ^-g- ^^>^ 3.^* «J:<=i^7l ^tb ^«='l^. ^^^^J 

<103> AJ^J H^oi ^^>^ H 313^1- 2 7M 1^^^^ S7m4. S. 31a^ 

71^^01 A<g ^, 7}^o] ^^^^ ^^^^ A. com. 7>^ U-^^ A. B. C. D 

S.^ 0.5S1 c^-B-^* ^71^ 7>^* t!: ^. A. B. <=^-^^ 0.0. Cfe <^-fr^ 0.2 
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<:«^ C« 2^> ^-^^ 7>^tbnV. £ 31b£ 7>^tbr1-. ^. o] 

^ B, C7V ^i::!-. 

<104> H 32^ H^<^ ^^S., tfl^#^ a^<^^1 -J^S. 

^ tfl-^^ £ 33311- ^4. ^^^^ 7l€7l 7UB1- ^^T^^l . 7^ 

€71 7lJ:7> ^71^ ^ ^^^^"^ ^^^^ ^ 

<io5> ^-g- ^^v^ «^><^^V7l 2%\ ^d^^V-I. 

^^§>fe 2^v ^^-1 ^2fls» ^s^^-&>^ ^^<^m. 

<i06> 1. ^^^^ ^^>^ ^' ^^"^ 

<io7> 2. Sr. Sf^ a ^*>^ ^'i'* 

<108> 3. A>-§-^>^ nl-^tb^. Si Sn ; n = ^=^^ 

<109> 4. 2^ Si^ ^"=^1 tfl^H 7V^ 4^^>^. ^41- LiCordered list) 

<iio> 5. Li* And ^^^^1^ ^^tb^. 

<iil> >a-7l «<i-^^ m^q-*?! 2:*> ^^i :3LSflHfe S. 34S1- ^i^. 
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^7HAi^ ?>^tb 7}^ ^*Va^- 

laV^o.^ ziefl = » ^S^^Vt:!-. H 35^ 4^^. ^ 36^ 

^ BVS3-1. Bl.og-2. BV<-g-3 ii2flH4 ^ 

35<^lAi 7}^ ^«J(upper-half) ^^<='l (a)^ ^. chucking^ 

:t^^H -ift^'^'fl^^ 7>^« ^^^^ ^""^ 

^'^Ai ^Bl- -i:^^ ^^tb^. ^. ^'ll "^^^ 

^ 5a^(e). S.^ =t^fl<^l^i 

1:1-3^1- ^-^^Vt^(f). ^ ^^^^ ^S^^^V^il. ^1^^^ -^^H 71 

1}-^'^ ^^^-1. ^^^-2. ^^^-3 ^^^* ^^^^^^ ^''l ^ ^^^'^'^ 

olJL, 42]-^ :£ 36d^ #1: JiHfl^om. 

^ ^^^<:>llAi >ll-V^V ^Bl- ^^11 ^ ^1^ ^3^^ 13-^^ '^l-i-^ 

SFP ^1^^^ ^-g- -^MSIA* IDEFO rl-olcHn^^S. ^^^^^ S. 37 H 43^1- 
. >?d^-S- SFP A]^^^ <g^^ AP203 2D CAD m<=>]:^, ISO 14649 S^n^. 

SFP Al>.^ol ^3-21-^ >1H7151 iJfi^ ii|l<^lBl7> €mA0). ^^<i^-l 
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(A5) 

AloflAi- AP203 ^"^^ 
71-^ ^^""l^^ ^^*>ul(All). -^^^I'^'l^ 

(operation) 7>^-^^^^ ^(A12). ^^V^ ^ 

(A13). ^3^1^101^ 7>^^^^^^ thread^ knurl^il- ^o] . ^^^^ ^7^^, 

A2<^lAi- 7l;^1 ^-^^ Ad^*>,l(A21). A>^^ ^^^xq.(A22). 71^1 

Ad«d 4^ 7>^7m ^^*>7l ^-14. ^^^^ DBofl 9X^ 

DB^ -^d^d oi/.^3o^ ^o^^V^ ISO 2851«^1 421- "^^^> 

.S-^^t}.. ^--1- <^^^ ISO 2851^ it^<^l 44 ^R>€4. DB 

^ Ai^i^ ^^4^ ^e14^ 4^^14. 

<n6> A3^>^i^ 7l7il ^^"^^ ^^^"^ ^ 

^ ^^1* '^^*>:a(A3l). ^4 ^^^^ ^ 

(A32). ^^^1 44 lr^€ €4 1:1-* ^^^>4(A33). 

<117> A4<^Ai^ ^#-^^^4 €4 ^# ^^^* ^5^5^V^(A41). olS-^Bl ^ 

^ ^.flH* ^(A42), -4^44 44 

« ^^^4(A43). 
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A5<^^^ ^^^S.^^ ASA^^>^(A51). ISO 14649 

HM^^ ^S^^tb ^(A52). ^^^^ H^3L^-i: ^^^mA53). 

^ ^^1; (iii) ^"^^ ^""^ 

^Ai^ (vi) ^^^1 27fl^ 

AV-§-^>7> ^^^"^ <a^% ^S. ^x^. 

Ol^oflAi ^^tb ^<>1. ^ ^^"^^ ^^^-^ ^* ^ 

t(i ^ ^^^1 ^tt ^^V^. 

-^^H ^J«^> -^^l^^J ^^"^^ "^^ ""^^^^ ^"^^^^ 

^-^^^W ^tb 2^> 7V^ ^1^ ^^-i: ^>^-^^ ^3^^ ^ 

7>^t|.. 
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x^^l^ m]^ ^ ^^fl^ ^<i''S* ^^i^Vfe ^^1: 

^7] ^«fl€ -i:*-^s.^E| ^^Bf zLsfls.* ^S^^^Vfe ^^1; 

^7l v]^^ S.%«>^ ISO 14649 4S S-S-H^^S. ^^-^^^Vfe ^ 

€^ Irf- ^*fl ^ ^1^* ;^>^-$-^ ^m^}^ 1}-^. 

l^^*^ 2] 

1 ^'^^'\. 

^7] 7}^ ^^S-^Bl ^-6- 1:1-^ 7}^ ^iL» 7S^*V^ 
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[^^^ 41 

1 ^<^^i. 
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CAD T^11<^1^*^ thread^^ knurl^l 7>^* ^^«>fe %^^<=>fl «^ 

I^^^ 51 

1 *^ ^ ^1 4 "t*^ ^<=>1^i . 

^o]^6^] AV-§-;.>7> ^ 1:^. ^^^^ 

7y:g. -^^^^ thread^- knurl SJ^^V^ ^^1 5 

^7] ;^1^V^ «l^d^ ^^^* ^^^^^ a^^Vfe ^ 

B|- 1:1- ^ ^1^* ;^V^-^S. ^3^J*>^ 
[^^^ 61 

;^7l 71;^^ 7ll^sq- 41^1* 3L^*H ^^1 ^^1; ^ 
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(b) ^^s^ 5^ 



Wh: seyui 


H.: i=.2= S^S 
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(b) 



■ 
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(a) 



101 




Sign (Vg • Vb)= sign (Vu • V^) 



(a) 

111 






21 -MS 



71 
f 



0>) 




sign (Vs -VO" sign (Vu»Vr) 
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Os : a|0lH3J- 




[J£ 131 




ae> Pe'^V* 7>^XWD 



side cutting edge direction (SED) 



dieoietical sharp corner 



side cutting edge 

(a) side cutting edge direction (SED) 






141 



end cuttmg edge ^^^^ ^^^^ dIrecUoo (BED) 

(b) end cutting edge directton (BED) 
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^lE|-#© {V,) 
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(b) 



45-37 



ft 



1020020016154 



^;^V: 2002/8/20 



[S. 241 



w {V3.V5) 



J'A? SJ*' ^0/ Pf^ff 



[S. 25] 



(a) 

261 




0>) 



dliiH^{V]} 



1 X 



\ V4 / 



VI 



— SA<;— 



V2- V5 \ 
V3 — ^ JA 
V4^ 



(b)E|-ti-l FSG 



SP 



^ / V2 - V5 V 



START SO 



Gl 

G2 — ^ JO — END 
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(b) MU(machinmg unit) 



IS. 281 



Operation U 


Feature # 


Op. descrbtion 


Predecessor 


Time 


11 


1 


Facing 


42 


5 


12 


2 


Rough contourinfi 


n 


10 


13 


2 


Finish contouiing 


12 


8 


14 


3 


Grooving 


41 or 42 


2 


15 


4 


Groovine 


41 or 42 


2 


16 


5 


Rough contouring 


18 


15 


17 


5 


Finish contouring 


16 


10 


18 


6 


Facing 


41 


5 


21 


7 


Inner contouring 


42 


5 


31-1,31-2 


8.9 


MUIing 


13 


8x2 


33 


10 


Milling 


41 or 42 


3 


32-1, 32-2. 
32-3. 32-4 


12.13,14.15 


MUIing 


17 


3x4 


22 


16 


Grooving 


13 


2 


23 


17 


Groovhig 


13 


2 


24 


18 


Groovine 


17 


2 


25 


19 


Grooving 


17 


2 


41 


None 


Clamping (setup) 


None 


5 


42 


None 


Clamping (setup) 


None 


5 
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[£ 311 



IS. 32] 



C£ 33] 



30 2Cht0.03 20 
< 




Ik c 

D 



IK C 
D 



(a) 



(b) 



^25Z 
C 



K 




R. 




0.013a 


0.05S 


0.05Z 




0.025a 


O.IS 


O.IZ 


0.05a 


0.2S 


0.2Z 


Ww 


0.10a 


0.4S 


0.4Z 


0.20a 


0.8S 


0.8Z 


0.40a 


1.6S 


1.6Z 


vw 


0.80a 


3.2S 


3.2Z 


1.6a 


6.3 S 


6.3Z 


3.2a 


I2.SS 


I2.5Z 


w 


6.3a 


25S 


25Z 


12.Sa 


SOS 


SOZ 


V 


2Sa 


lOOS 


lOOZ 



(JISB06S9-I973) 



R,-S|Yj/n 



IS. 341 



START — SA f Li — f JA END 
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37] 



1802851 

ISO 14840 Put 10,12. 121 






ISO 14849 


AF203 2D 


OenamteTWnhg 
Pfljt PioQfsni 
AO 






bitomalDB 



Manufaduring 
Engineer 
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ISO 1 0303 AP203 ISO 2851 

1 



AP2032D 

CAona 



GetDuIgnDstaof 
Pirt 



2DP«rt£ 
Machlns 
Rssaureaa 



ISO 14B49 Put 10112, 121 



DncompoM 
Dstta V/Qtum* 



PMouPlsns 



Oaranto Part 


PartPfograffl 






AS 


imAmalDB 



[S. 391 

18010303 AP203 IS0 14848 Part 12 



AP203a} 
CADfDa 


TmnsiBtaSTEPto 


2DKanHlOatB 

All 





Add OpofBU^ 
Featuroa 



Alj 
'oato^ 



AddNon- 
Goomatrio Data 
A13 



IS. 401 



SolactMadiha 
CanfiQMTBflen 

A21 



Manufactufino , 



RaiQurgi a 



411 



BpHa Prafllo 
of 2D Pfift 



Daeompoae 
OeKaVcdumea i 



Edit Oolta 
vSotbW Volune* 
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OaaaVbtuma 
Dapondancy Graph 
AM 



AlQQfflhin 
Manufactutino . 



QanflfSla Procosa 
Sequence Graph 
A42 



EdQProcau 
SoquBiic* Gnph 
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